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(54) Multi-band mobile telecommunications station 



(57) A mobile telecommunications station tor use in 
a multiple network environment is disclosed. The mobile 
teleoomnuinications elation includes a radio receiver 
capat)le of operating in a plurality of different frequency 
bands used by different networks. The mobile teleconv 
mumcatrons station further indides a network prefer- 
Flg- 1 



ence data storage For storfng data which identifies a 
level of priority for each network. At least one of the net- 
works is a preferred network and a search oontrolter 
determines the search frequency at which each network 
Is searched In aooovdance with the pref^ence data. 
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Descripdon 

10001] This invention relates to a mutti-t>and mobile 
telecortimunications station for use in a multiple network 
environment* for example an envtronment in which s 
there is a network of lenresthal base stations and 
another network of orbiting satellite Stations. 

2. Descrrptidn of the Relaled Ark: 

to 

[0002] The mobile etation needs to be able to estab- 
lish when it is in the coverage zone of any terrestrial 
base station or orbiting satellite station, but the opera- 
tions required to enable the nnobile station to search for 
such stations are power oonsummg . is 
[0003] It is accordingly an object of the present inven- 
tion to provide a mot>ile teleoorrsnunications station 
which overcomes this problem. 
[0004] A mobile telecommunications station in acoord- 
anoe with the Invention includes a radio receiver capa- so 
ble of operating In a plurality of different frequency 
bands used by different networks, network preference 
data storage means for storing data which identifies a 
level of priority for each network, at least on© of the net- 
works being a preten-ed network, and a search control 
means determining the search frequency at which each 
network is searched in accordance with the preference 
data. 

[0005] The search control means preferably varies the 
search strategy according to the network stations found so 
in a previous search. For exanple. in GSM/Satellite dual 
mode mobile Station, the search control means woiJd 
' normally reduce the frequency of satellite searches to a 
minimum. When the niobiis station was not in the cover- 
age 2X)ne of any GSM or Satellfte base station, the fre- 35 
quency of both satellite and GSM scans woM be 
increased. When the mobile station was not in the cov- 
erage zone of any GSM t)ase station, but still In the cov- 
erage zone of a'sateUite network, the frequency of GSM 
scans wouki not be reduced. 40 
[0006] The above and other objects, features and 
advantages of the present invention ¥vQI t)econr)e appar* . 
ent from the foOowing description with reference to the 
accompanying drawings which Illustrate examples of 
the present invention. 45 

Fig. 1 is a block diagram of a muiti-band multi-mcde 
mobile teleoonvnunicaiions station; and 
Rg. 2 is a flowchart of software used in the mobile 
stBtk>n to control scanning operatbns. so 

[0007] Fig. 1 shows the basic blocks of the mobile 
phone, namely an RF stage 10 for receiving and trans- 
mitting, an intetfece stage 1 1 which includes frequency 
translation components and fitaring, calibration. DAC ss 
and ADC functions, a DSP 12 which implements 
speech coding arid decoding and various frequency 
control and synchronisation algorithms, and a CPU 13 



which exercises control over the functioning of the 
phone in accordance with data stored in ROM 14 and in 
a SIM module (personal ID card) 15. 
[0000] The CPU is. in particular, responsible for the 
timing of scans for nearby tenrestrlai base stations and 
for satellite stations. During scanning operations, the 
CPU commands the DSP to scan up to three frequency 
values during one TDMA frame, the CPU provides the 
DSP with the three frequency values to check, and pro- 
gressively scans through the whole terrestrial barxL 
This cycling normally continues until there is a detected 
signal suffciently strong for AGC to be established 
within the RF stage and then R88I levels are received. 
The CPU oiTlers the frequencies In Increasing levels of 
RSSL If any is above a threshoW value, the CPU com- 
mands the DSP to synchronise to the channel. The DSP 
attempts to decode broadcast messages by first syn- 
chronising its operation to the exact timing and fre- 
quency of the transmission and then attempts to decode 
a synclvonisaiion burst. If this is successful this is regis- 
tered by the CPU and the mobile station leaves out-of- 
zone (OOZ) operation arxi "camps" on the channel 
found. 

[0009) Operations in the terrestrial and satellite bands 
involve different RF tuning procsdures ard different pro- 
tocols for channel recognition and signal decoding. 
Thus, when searching ten^estrial channels the DSP, 
interface and RF stages must operate In one mode and 
when searching lor satellite channels, the same blocls 
must operate ri a different mode. Fig, 1 shows each of 
the bk)(^ 10. 11. 12 with a lYiode control switch 10«. 
11b and 12^ control bf the CPU for switching the blodv 
between modes when necessary. 
[001 0] The CPU is programmed to give priority to ter- 
restrial operation. Network preference data is stored in 
the CPU ROM (preferably EEPROM) or in the SVM as a 
list of networks at successive addresses in the memory. 
The list could contain names for the networks, such as 
GSM 900 MHz. GSM 1800 MHz. satellite, or tokens for 
the network names, the networks being listed in order of 
preference. In the exarrpie described herein GSM 900 
MHz is the most preferred networi^ and satelfite the 
least preferred. Such prioritisation Is rllustr^ed In Fig. 2. 
As Shown, based on dedsions as to whether the mobile 
station is currently in OOZ operation or is camped on a 
satelfite or tenestrial channel, the CPU instructs the 
DSP to search at diftorent intennls. If the mobile sta- 
tions is in OOZ operation, then terrestrial searches are 
carried out every thirty seconds and satellite searches 
every two minutes. If the mobile station is can^Ded on a 
satellite networi< diannel. the ten-estrial band is 
searched every two minutes. If the motile station is 
camped on a terrestrial channel, the satellite band is 
searched every five minutes. 
[OOII] It will be clear to those skiOed In this art that the 
principle described above can be extended to mobile 
stations capat>fe of operating in three or more tsands 
and in three or more different modes. 
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[9CM2] While a preferred embodiment of the present 
inverrf ion hae been described using specific terms, such 
descriptkin is for iiiustrativQ piloses only; and It is to be 
understood that d^nges and variations may \jo mode 
without departing from the £pirit or scope of the ioHow- $ 
ing claims. 

Claims 

1. A mobile teleoorrtmunications station including a io 
radio receiver capable of operating in a plurality of 
different frequency t>and8 used by different net- 
works, networic preference data storage means for 
storing data which identifies a level of priority for 
each network, at least one Of the networks being a is 
preferred networK and a search control means 
determrning the search frequency at which each 
network is searched in accoridance wHjn the prefer- 
ence data. 

20 

2. A mobile teleoommunications station as claimed in 
claim 1 In which said search control means oper- 
ates to vary the frequency of searching each ne^ 
work according to whether the rtx^bile station is 
camped on a channel or not ss 

3. A mobile telecommunications station as claimed In 
claim 2 in which the search control means operates 
when the mobile station is not camped on a chan* 
nel. the search the preferred network nwre fre- so 
quenUy than the other network(s). 

4. A mobile telecommunications statbn as claimed in 
claim 2 in which the search control means operates 
when the mobile station Is camped on a channel of $3 
its prefen-ed network to search the other networkCs) 
less frequently than it aearches its preferred net- 
work when camped on another network. 
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